Pulmonary emphysema was induced in rats by a single intratracheal instillation of swine pancreatic elastase. After adequate development of the pulmonary emphysema, the animals were initially exposed to 1.9ppm ozone for 3hrs, and 3 days later, challenge-exposed to 5.1ppm ozone for 3hrs and immedi ately sacrificed to investigate the extent of the development of tolerance to ozone judged by the formation of edema. Although the body weights of the pulmonary emphysematous rats were the same as those of the saline-treated control rats, the lung weights of the former were heavier. The extent of the edema formation by ozone and of the tolerance to ozone of the pulmonary emphysematous rats seemed to be quite similar to those of the saline-treated control rats. On the other hand, although the exposure of the saline treated control rats to 1.9ppm ozone for 3hrs resulted in an increase in lung weight without edema 3 days after the exposure, the pulmonary emphysematous rats did not show such a response.
INTRODUCTION
It is well known that ozone is an occupational hazard.
Arc ppm ozone for 3hrs alone, Group 3: initially exposed to 1.9ppm ozone and 3 days later challenge-exposed to 5.1ppm ozone for 3hrs, Group 4: challenge-exposed to 5.1ppm ozone for 3hrs alone. LWW: lung wet weight, LDW: lung dry weight, W-D: lung water content, (W-D)/W: relative lung water content, W/D: ratio of lung wet weight to lung dry weight. E: elastase-treated rats, S: saline-treated control rats. N: number of animals used.
The elastase-treated and the saline-treated rats were kept another 50 days to develop adequate pulmonary emphysema,8) and divided into 4 groups. Group 1; Not exposed to ozone, Group 2; Initially exposed to 1.9ppm ozone for 3hrs alone. Group 3; Initially exposed to 1.9ppm ozone for 3hrs and 3 days later challenge-exposed to 5.1ppm ozone for 3hrs. Group 4; Challenge-exposed to 5.1 ppm ozone for 3hrs alone. Group 2 and Group 3 were initially exposed the day of the grouping and Group 3 and Group 4 were challenge-exposed 3 days after the initial exposure. All the animals were immediately sacrificed. The details of the experimental design of tolerance, the methods of the exposure of animals to ozone and the measure ments of lung weights have been described else where.2)
RESULTS AND DISCUSSION
It has been demonstrated that the lungs of rats treated with intratracheal elastase 50 days earlier were apparently emphysematous,8) resembling hu man lungs with panacinar emphysema.
Body weights and lung weights of the elastase treated and the saline-treated rats are shown in Table 1 . Though the growth of the animals was affected at first by the elastase treatment, there was no significant difference between the body weights of the elastase-treated and of the saline-treated rats.
It was found that the lung wet weight (LWW) and dry weight (LDW) and the lung water content (LWC) of the elastase-treated rats in Group 1 increased significantly compared to the control rats and that relative lung water content (RLWC) and wet to dry ratio of the lung weight (W/D) of the former were the same as those of the latter. The gain in lung weights of the elastase-treated rats has also been reported by others9) but its cause is unknown. Had inflammation still occurred? This possibility seemed to be excluded by the results of lung function and morphology.8) It was unlikely that severe lung fibrosis occurred, because the contents of collagen and elastin in lungs of the animals differed little from controls 10) There might be compensatory proliferation of the lung during the development of pulmonary emphysema. It was reported that there was increased mitotic activity during an early lesion by the elastase treatment.7)
The initial exposure of the saline-treated rats resulted in a significant increase of LWW, LDW and LWC extending to the level of the elastase treated rats in Group 1, and their RLWC and W/D remained unchanged, suggesting little edema for mation and a sort of cell proliferation. On the other hand, such effects of the initial exposure were not found in the elastase-treated rats. It has been reported that pulmonary proliferation developed in normal rats after initial exposure to ozone.1) These results suggest that pulmonary emphysematous rats are less susceptible to low concentrations of ozone than normal rats.
On the other hand, elastase-treated and saline treated rats showed the same response to the chal lenge-exposure, and no difference of edema for mation was found between them. This and the former results indicate that normal rats have a lower threshold of susceptibility to ozone than pulmonary emphysematous rats judging from the gain of pulmonary weight and that both of them responded similarly to high concentration of ozone.
Lung dry weight of the elastase-treated rats in Group 3 was significantly greater than that of the saline-treated rats, but all other measured and calculated values were the same. The gain of lung weights, RLWC and W/D in Group 3 was less than in Group 4 and larger than in Group 2. It can be concluded from these results that a similar partial tolerance2) can be induced in both elastase treated rats and saline-treated rats.
Because of the enlargement of the respiratory air space of the lungs with destruction of their walls in the pulmonary emphysematous rats treated with elastase, it was anticipated that the exposure-effect -relationship would change.
However, excepting for the greater lung weights without edema measured in the Group 2 controls, the formation of edema and the development of tolerance to ozone appeared to be similar in all the rats. It remains to be shown whether a kind of compensatory proliferation of pulmonary epithelial cells occurs during the development of pulmonary emphysema.
